Specimens of the fishes Lethrinus nebulosus ForsskDl (Lethrinidae) and Diplodus noct Valenciennes (Sparidae) were caught in the Red Sea off the coast of Sharm El-Sheikh, South Sinai, Egypt. Ten (33%) and 12 (24%) of these fishes, respectively, were found to harbour intestinal trematodes. L. nebulosus was parasitised by Pachycreadium lethrini sp. nov. (Opecoelidae) and D. noct by Pseudometadena aegyptensis sp. nov. (Cryptogonimidae). P. lethrini sp. nov. is unique in having distinctly unequal testes, contiguous gonads arranged obliquely in the right side of hindbody and a small egg size. However, it differs from each of the other three species of the genus in several other features: from P. gastrocotylum (Manter, 1940) Manter, 1954 in having a smaller sucker ratio and vitelline follicles terminating anteriorly at the level of intestinal bifurcation; from P. carnosum (Rudolphi, 1819) Cortini et Ferretti, 1959 in having a smaller body, a smaller sucker ratio, a genital pore situated ventrally to the anterior border of pharynx, a pretesticular ovary and vitelline follicles extending anteriorly to the level of intestinal bifurcation; and from P. lerneri Sogandares-Bernal, 1959 in having a larger body, a smaller sucker ratio and an unlobed ovary. P. angolensis Aleshkina et Gaevskaya, 1985 is considered an invalid species in Pachycreadium. P. aegyptensis sp. nov. is similar to P. celebesensis Yamaguti, 1952 , but mainly differs in having a larger pharynx, a much shorter oesophagus, extensive vitelline acini and a shorter seminal vesicle. Pachycreadium Manter, 1954 and Pseudometadena Yamaguti, 1952 are briefly reviewed.
Introduction
This is the fourth recent paper on the trematode fauna of Red Sea fishes (see Hassanine 2005 and Gibson 2005a, b) . It deals with two new species belonging to two different families collected from lethrinid and sparid fishes.
Materials and methods
During October of 2005, 30 and 50 specimens of the fishes Lethrinus nebulosus (Lethrinidae) and Diplodus noct (Sparidae), respectively, were caught in the Red Sea off the coast of Sharm El-Sheikh, South Sinai, Egypt, and kept alive in aquaria. Fish identifications were based on Randall (1983) and the names follow Froese and Pauly (2004) . Standard parasitological techniques were used to examine the alimentary canal of the fish. Trematodes were removed from their host fishes under a dissecting stereomicroscope and observed live under a compound microscope. Some worms were fixed in alcohol-formalin-acetic acid (AFA) under a slight coverslip pressure and preserved in 75% ethyl alcohol. Whole-mounts were stained in alum carmine, cleared in terpineol and mounted in Canada balsam. Drawings were prepared with the aid of a drawing tube. Measurements are quoted as the range, with mean in parentheses, and given in micrometres. The speci-
Pachycreadium Manter, 1954
The opecoelid genus Pachycreadium was erected by Manter (1954) to include Plagioporus gastrocotylum Manter, 1940 and P. crassigula (Linton, 1910) Price, 1934 . The former was considered the type species and originally collected from Calamus calamus in the Galapagos Islands, and the later from the same fish in Florida. The genus was essentially distinguished from Plagioporus Stafford, 1904 by the stout body and the strong musculature around the ventral sucker, which may form a body fold around it (circum-acetabular body fold). Pachycreadium is closely similar to Pycnadena Linton, 1911 and Pycnadenoides Yamaguti, 1938 , but mainly differs from the former in having obliquely arranged testes near the middle of hindbody (vs symmetrically arranged near the posterior extremity), and from the later in having vitelline follicles extending into the forebody (vs confined to the hindbody). Cable (1956) transferred Pachycreadium from the Opecoelidae to Opistholebetidae Fukui, 1929, based on the presence of a ringshaped muscular thickening at the posterior end of the oral sucker (post-oral ring). This ring is a key diagnostic character of the Opistholebetidae and clearly visible in some of its genera, such as Opistholebes Nicoll, 1915 and Maculifer Nicoll, 1915 . Yamaguti (1958 retained Pachycreadium crassigula to Plagioporus, due to the absence of body fold around its ventral sucker. Cortini and Ferretti (1959) recovered specimens of Distomum carnosum Rudolphi, 1819 from the sparid fish Dentex vulgaris Valenciennes (now Dentex dentex L.) in Tyrrhenian and Adriatic Seas. They discussed the taxonomic position of this species transferring it to Pachycreadium. Sogandares-Bernal (1959) described Pachycreadium lerneri on a basis of single specimen from the gerreid fish Gerres cinereus Walbaum in Bimini. Fischthal and Thomas (1968) examined the original specimens of Pachycreadium gastrocotylum, P. crassigula, P. lerneri, Pycnadena lata (Linton, 1910 ) Linton, 1911 , P. pyriformis Price, 1934 and Pycnadenoides calami Manter, 1947 declaring that in all of these species, the post-oral ring is present. Therefore, they concurred with Cable (1956) in transferring Pachycreadium to Opistholebetidae, and transferred Pycnadena and Pycnadenoides to this family. They also observed that in Pachycreadium lerneri, the ovary is deeply-lobed (composed of six lobes) and not entire and globular as mentioned in its description by Sogandares-Bernal (1959) . Yamaguti (1971) agreed with Cable (1956) and Fischthal and Thomas (1968) , and included Pachycreadium, Pycnadena and Pycnadenoides within the Opistholebetidae. He also transferred P. lerneri to Pinguitrema Siddiqi et Cable, 1960 , a genus closely similar to Pachycreadium, but differs only in having symmetrically arranged testes, a deeply-lobed ovary and no post-oral ring. Gibson and Bray (1982) examined specimens of Pycnadenoides and Pachycreadium declaring that the indistinct muscular thickening of the posterior wall of the oral sucker in both genera was not homologous with the more obvious structure in Opistholebes Nicoll, 1915 , and the occurrence of a post-oral ring alone was not sufficient criterion to transfer these genera from the Opecoelidae to Opistholebetidae. They discussed the muscular development around the ventral sucker in these genera, and suggested that this feature may manifest itself as a body fold around this sucker, or as series of muscles radiating laterally around the sucker. They also distinguished Pachycreadium from Plagioporus (sensu lato) by the development of radiating muscles around the ventral sucker. In their discussion, Gibson and Bray (1982) considered Plagioporus obovata (Mollin, 1958) Yamaguti, 1971 a species of Pachycreadium, based on the radial musculature associated with its ventral sucker. SaadFares and Maillard (1985) disagreed with Gibson and Bray's (1982) observations, saying that radial muscles occurring in association with the ventral sucker were also found in plagioporines with or without body fold around the ventral sucker. They concluded that the presence of body fold around the ventral sucker was a characteristic of Pachycreadium. Aleshkina and Gaevskaya (1985) described Pachycreadium angolensis from a sparid fish off the Atlantic coast of Africa. Bray (1987) followed Gibson and Bray (1982) and included Plagioporus obovata in Pachycreadium. Bartoli et al. (1988) redefined Pachycreadium and retained Pinguitrema lerneri (SogandaresBernal, 1959) Yamaguti, 1971 to it, and agreed with SaadFares and Maillard (1985) that the presence of body fold around the ventral sucker is an essential diagnostic feature of Pachycreadium. Accordingly, they excluded P. crassigula and P. obovata from Pachycreadium. Later, Bartoli et al. (1989) included these species in Macvicaria . More recently, Cribb (2005 comprehensively reviewed the Opecoelidae and concurred with Gibson and Bray (1982) including Pachycreadium and its related genera (above mentioned) within the Opecoelidae and subfamily Plagioporinae Manter, 1947. Accordingly, four species of Pachycreadium are currently recognised, i.e. P. gastrocotylum (Manter, 1940) Manter, 1954 (type species), P. carnosum (Rudolphi, 1819) Cortini et Ferretti, 1959 , P. lerneri Sogandares-Bernal, 1959 and P. angolensis Aleshkina et Gaevskaya, 1985 Pachycreadium lethrini sp. nov. (Fig. 1 Etymology: The specific name lethrini is derived from the generic name of the host.
Discussion: As indicated above, four species of Pachycreadium have previously been recognised. In P. lerneri, the ovary is deeply-lobed and composed of six lobes. Therefore, Yamaguti (1971) transferred this species to Pinguitrema, but without any reason, Bartoli et al. (1988) retained it to Pachycreadium, although they redefined this genus declaring that in its members the ovary is oval. More recently, Cribb (2005) also redefined Pachycreadium stating that in this genus the ovary is entire. Therefore, the validity of P. lerneri in Pachycreadium is questionable.
In the description of P. angolensis, Aleshkina and Gaevskaya (1985) stated that the ovary is situated lateral to the New trematodes from Red Sea fishes testes, the uterine field extending into the post-testicular region and the excretory vesicle is V-shaped, but their figure indicates that it is Y-shaped. Therefore, Bartoli et al. (1988) expressed some doubt about the validity of this species in Pachycreadium. Cribb (2005) stated that the excretory vesicle in all opecoelid genera is almost always a simple tube (Ishaped), except in Pacificreadium Durio et Manter, 1968 , where it may be unique in being distinctly diverticulate anteriorly. Accordingly, P. angolensis is herein considered as invalid species in Pachycreadium, since the shape of its excretory vesicle indicates that it may belong to another family.
Pachycreadium lethrini sp. nov. is the first species of the genus recorded in the Red Sea, and is unique in having distinctly unequal testes and contiguous gonads arranged obliquely in the right side of hindbody. However, it differs from each of the other three species of the genus in several other characteristics: From P. gastrocotylum in having a smaller sucker ratio (1:1.66-1.70 vs 1:2), vitelline follicles terminating anteriorly at the level of intestinal bifurcation (vs at the level of pharynx) and much smaller egg size (36-41 long vs 63-68 long); from P. carnosum in having a smaller body (2,080-2,861 long vs 2,970-5,310 long), a smaller sucker ratio (1:1.66-1.70 vs 1:1.90-2.13), a genital pore situating ventral to the anterior border of pharynx (vs ventral to intestinal bifurcation), vitelline follicles extending anteriorly to the level of intestinal bifurcation (vs to the level of anterior border of ventral sucker), a pretesticular ovary (vs dextral to anterior testis) and much smaller egg size (36-41 vs 46-61); and from P. lerneri in having a larger body (2,080-2,861 vs 1,400), a smaller sucker ratio (1:1.66-1.70 vs 1:2.33), an unlobed ovary (vs deeply-lobed) and much smaller egg size (36-41 vs. 56-69). Thus, the new species is also unique in having a smaller egg size.
Family Cryptogonimidae Ward, 1917 Subfamily Pseudometadeninae Yamaguti, 1958 Pseudometadena Yamaguti, 1952 Yamaguti (1952) erected Pseudometadena for P. celebesensis collected from the intestine of the latid fish Lates calcarifer Bloch, off Celebes. He referred the genus to the family Heterophyidae Odhner, 1914 . Later, Yamaguti (1958 established Pseudometadeninae as a subfamily within the Cryptogonimidae Ward, 1917 to include this genus. To date, Pseudometadena is known only from its type species.
Pseudometadena aegyptensis sp. nov. (Fig. 2 Etymology: The specific name aegyptensis refers to the locality (Egypt).
Discussion: The above description of P. aegyptensis sp. nov. agrees typically with the concept of Pseudometadena and closely similar to the description of P. celebesensis by Yamaguti (1952) , the type and the only species of the genus, and although the two species are equal in size, the new species mainly differs in having the following characters: The pharynx is large (91-141 × 109-169 vs 50-75 × 45-80) ; the oesophagus is very short (vs relatively long); the vitelline acini are extensive (vs few); the seminal vesicle extends posteriorly to the posterior border of ventral sucker (vs extends more posteriorly to reach the anterior border of ovary).
In addition, the new species also differs in having cervical glands extended posteriorly to the level of anterior border of ventral sucker (vs extended more posteriorly to reach the testicular level) and in having equal suckers, so the sucker ratio is 1:1 (vs oral sucker smaller than ventral sucker and the sucker ratio is 1:1.2). In view of these differences and the great geographical difference in the records, the present species is considered to be a new one.
